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Experimental Study on the Heat Transfer under the
Effects of Wake In a Turbine Cascade
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Abstract

In order to simulate wake of stator and a gas turbine engine’s balde row, acryl cylinder
and a linear turbine cascade were used respectively in this study. Experimental of heat
transfer distributions was done on the passage endwall and blade suction surface.
Temperature distributions on the experimental regions were obtained through image processing
system by using the cholesteric type liquid crystal which has chain structure of metyl(CHz).
To represent the degree of heat transfer, dimensionless St number was used.

The results show that heat transfer on the blade suction surface was increased due to the
wake from the cylinder and was decreased as the distance between cylinder row and blade
row increases. Because of groth of passage vortex, heat transfer distributions on the trailing
edge area showed triangular shape which was little changed with wake. On the other hand,
heat transfer on the passage endwall was decreased due to the wake from cylinder. As the
distance between cylinder row and blade row increases, heat transfer was more decreased.
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Table. 2.1 Geometry of the blade
Chord (C) 230 mm
Axial chord to chord ratio (Ca/C) 0.704
Aspect ration (Hw/C) 2.0
Solidity (C/P) 1.33
Blade inlet angle ( 5}) -35°
Blade outlet angle ( 33) 725°
Turning angle 107.5°
Incidence angle 0°
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Fig 2.1 Geometry of the cylinder and blade
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Fig 2.2 Top view of the cascade test section
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